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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Not For New Designs

RXv2

32-Bit Single-Core

54MHz

CANbus, I2C, IrDA, SCI, SD/SDIO, SPI, SSI, USB OTG
DMA, LVD, POR, PWM, WDT
43

384KB (384K x 8)

FLASH

8K x 8

64K x 8

1.8V ~ 5.5V

A/D 12x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)

Surface Mount

64-WFQFN Exposed Pad
64-HWQFN (9x9)
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RX230 Group, RX231 Group 1. Overview
Table 1.4 List of Products: G Version (T, =-40 to +105°C) (2/2)
ROM RAM E2 Operating | Security Operating
Group |Part No. Order Part No. Package Capacity Capacity |DataFlash |Frequency |Function SDHI CAN Temperature
RX231 | R5F52315AGFL | R5F52315AGFL#30 | PLQP0048KB-B | 128 Kbytes | 32 Kbytes | 8 Kbytes 54 MHz Not Not Available | —40to
available available +105°C
R5F52315CGFL | R5F52315CGFL#30 Not Not Not
available available | available
RX230 | R5F52306AGFP | R5F52306AGFP#30 | PLQPO100KB-B | 256 Kbytes | 32 Kbytes | 8 Kbytes 54 MHz Not Not Not —40 to
available available | available | +105°C
R5F52306AGND | R5F52306AGND#U0 | PWQNO0064KC-A Not Not Not
available available | available
R5F52306AGFM | R5F52306AGFM#30 | PLQP0064KB-C Not Not Not
available available | available
R5F52306AGNE | R5F52306AGNE#UO0 | PWQNO0048KB-A Not Not Not
available available | available
R5F52306AGFL | R5F52306AGFL#30 | PLQP0048KB-B Not Not Not
available available | available
R5F52305AGFP | R5F52305AGFP#30 | PLQPO100KB-B | 128 Kbytes Not Not Not
available available | available
R5F52305AGND | R5F52305AGND#U0 | PWQNO0064KC-A Not Not Not
available available | available
R5F52305AGFM | R5F52305AGFM#30 | PLQP0064KB-C Not Not Not
available available | available
R5F52305AGNE | R5F52305AGNE#UO0 | PWQNO0048KB-A Not Not Not
available available | available
R5F52305AGFL | R5F52305AGFL#30 | PLQP0048KB-B Not Not Not
available available | available
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RX230 Group, RX231 Group 1. Overview

Table 1.5 Pin Functions (2/4)

Classifications Pin Name /0 Description
16-bit timer TIOCAO, TIOCBO 110 The TGRAO to TGRDO input capture input/output compare output/PWM
pulse unit TIOCCO, TIOCDO output pins.
TIOCA1, TIOCB1 1/0 The TGRA1 and TGRB1 input capture input/output compare output/PWM
output pins.
TIOCA2, TIOCB2 1/0 The TGRA2 and TGRB2 input capture input/output compare output/PWM
output pins.
TIOCAS3, TIOCB3 110 The TGRAS3 to TGRD3 input capture input/output compare output/PWM
TIOCC3, TIOCD3 output pins.
TIOCA4, TIOCB4 1/0 The TGRA4 and TGRB4 input capture input/output compare output/PWM
output pins.
TIOCAS5, TIOCBS 110 The TGRA5 and TGRBS input capture input/output compare output/PWM
output pins.
TCLKA, TCLKB Input Input pins for external clock signals.
TCLKC, TCLKD
Multi-function MTIOCOA, MTIOCOB 110 The TGRAO to TGRDO input capture input/output compare output/PWM
timer pulse unit2 MTIOCOC, MTIOCOD output pins.
MTIOC1A, MTIOC1B 1/0 The TGRA1 and TGRB1 input capture input/output compare output/PWM
output pins.
MTIOC2A, MTIOC2B 1/0 The TGRA2 and TGRB2 input capture input/output compare output/PWM
output pins.
MTIOC3A, MTIOC3B 1/0 The TGRA3 to TGRD3 input capture input/output compare output/PWM
MTIOC3C, MTIOC3D output pins.
MTIOC4A, MTIOC4B 1/0 The TGRA4 to TGRD4 input capture input/output compare output/PWM
MTIOC4C, MTIOC4D output pins.
MTIC5U, MTIC5V, MTIC5W  Input The TGRUS5, TGRV5, and TGRWS input capture input/external pulse input
pins.
MTCLKA, MTCLKB, Input Input pins for the external clock.
MTCLKC, MTCLKD
Port output POEO# to POE3#, POE8# Input Input pins for request signals to place the MTU pins in the high impedance
enable 2 state.
Realtime clock RTCOUT Output  Output pin for the 1-Hz/64-Hz clock.
RTCICO to RTCIC2 Input Time capture event input pins.
8-bit timer TMOO0 to TMO3 Output Compare match output pins.
TMCIO to TMCI3 Input Input pins for the external clock to be input to the counter.
TMRIO to TMRI3 Input Counter reset input pins.
Serial e Asynchronous mode/clock synchronous mode
f"’tmr’f““”'cggns SCKO, SCK1, SCK5, SCK6, 110 Input/output pins for the clock.
interface (SCIg)  gcig, scKo
RXDO0, RXD1, RXD5, RXD6, Input Input pins for received data.
RXD8, RXD9
TXDO, TXD1, TXD5, TXD6, Output Output pins for transmitted data.
TXD8, TXD9
CTSO#, CTS1#, CTS5#, Input Input pins for controlling the start of transmission and reception.
CTS6#, CTS8#, CTS9#
RTSO0#, RTS1#, RTS5#, Output  Output pins for controlling the start of transmission and reception.
RTS6#, RTS8#, RTS9#
e Simple 12C mode
SSCLO, SSCL1, SSCL5, 110 Input/output pins for the 12C clock.
SSCL6, SSCL8, SSCL9
SSDAO, SSDA1, SSDAS5, 1/0 Input/output pins for the 12C data.
SSDAG6, SSDA8, SSDA9
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RX230 Group, RX231 Group

1. Overview

Table 1.8 List of Pins and Pin Functions (64-Pin WFLGA) (1/2)
Power Supply, Timers Communications Memory
Pin Clock, System (MTU, TPU, TMR, RTC, CMT, (SCI, RSPI, RIIC, RSCAN, USB, Interface | Touch
No. | Control 1/0 Port POE, CAC) SSli) (SDHI) sensing | Others
A1 P05 DA1
A2 AVCCO
A3 VREFHO
A4 VREFLO
A5 VREFH
A6 VREFL
A7 PE2 MTIOC4A RXD12/RXDX12/SMISO12/ IRQ7/ANO18/
SSCL12 CVREFBO
A8 PE3 MTIOC4B/POE8# CTS12#/RTS12#/SS12#/ ANO19/CLKOUT
AUDIO_MCLK
B1 VCL
B2 AVSS0
B3 P40 ANO00O
B4 P42 ANO002
B5 P44 ANO004
B6 P46 ANO006
B7 PE1 MTIOC4C TXD12/TXDX12/SI0X12/ ANO017/CMPBO
SMOSI12/SSDA12
B8 PE4 MTIOC4D/MTIOC1A ANO020/CMPA2/
CLKOUT
C1 XCIN
Cc2 MD FINED
C3 P03 DAO
Cc4 P41 AN001
C5 P43 ANO003
C6 PEO SCK12 ANO016
Cc7 PE5 MTIOC4C/MTIOC2B IRQ5/AN021/
CMPOBO
c8 PAO MTIOC4A/TIOCAO SSLA1 CACREF
D1 XCouT
D2 RES#
D3 P27 MTIOC2B/TMCI3 SCK1/ SSIWS0 TS2 CVREFB3
D4 P14 MTIOC3A/MTCLKA/TMRI2/ CTS1#/RTS1#/SS1#/CTXD0/ TS13 IRQ4/CVREFB2
TIOCB5/TCLKA USBO_OVRCURA
D5 PA6 MTIC5V/MTCLKB/TMCI3/POE2#/ | CTS5#/RTS5#/SS5#/MOSIA/
TIOCA2 SSIWS0
D6 PA4 MTIC5U/MTCLKA/TMRIO/TIOCA1 | TXD5/SMOSI5/SSDAS5/SSLAO/ IRQ5 /CVREFB1
SSITXDO/IRTXD5
D7 PA1 MTIOCOB/MTCLKC/TIOCBO SCK5/SSLA2/SSISCKO
D8 PA3 MTIOCOD/MTCLKD/TIOCDO/ RXD5/SMISO5/SSCL5/SSIRXDO/ IRQ6 /CMPB1
TCLKB IRRXD5
E1 VSS
E2 VBATT
E3 P30 MTIOC4B/TMRI3/POE8#/RTCICO | RXD1/SMISO1/SSCL1/ IRQ0/CMPOB3
AUDIO_MCLK
E4 P16 MTIOC3C/MTIOC3D/TMO2/ TXD1/SMOSI1/SSDA1/MOSIA/ IRQ6/ADTRGO#
TIOCB1/TCLKC/RTCOUT SCL/USBO0_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
E5 PC4 MTIOC3D/MTCLKC/TMCI1/ SCK5/CTS8#/RTS8#/SS8#/ SDHI_D1 | TSCAP
POEO# SSLAO
E6 VCC
E7 VSS
E8 PBO MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/RSPCKA | SDHI_C
MD
F1 VCC
F2 UPSEL P35 NMI
F3 P31 MTIOC4D/TMCI2/RTCIC1 CTS1#/RTS1#/SS1#/SSISCKO IRQ1
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RX230 Group,

RX231 Group

3. Address Space

0000 0000h

0001 0000h

0008 0000h

0010 0000h

0010 2000h

007F C500h

007F FCOOh

0080 0000h

0500 0000h

0800 0000h

The address space in boot mode and USB boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

On-chip ROM enabled
extended mode

RAM™

Reserved area”®

Peripheral I/O registers

On-chip ROM (E2DataFlash)

((
)
(

= Reserved area”® -

007F C000h Peripheral I/O registers

Reserved area”

Peripheral I/0 registers

Reserved area”®

External address space
(CS area)

((
J

- Reserved area” =

FFF8 0000n | on.chip ROM (program ROM)
FFFF FFFFh {tead onby)”

On-chip ROM disabled
extended mode

0000 0000h RAM?
0001 0000h Reserved area”
0008 0000h
Peripheral I/O registers
0010 0000h
- Reserved area™® o
0500 0000h
External address space
(CS area)
0800 0000h
= Reserved area” T~
FFO00 0000h
External address space
FFFF FFFFh

RAM (bytes)

Capacity Address

512 Kbytes | FFF8 0000h to FFFF FFFFh || 64 Kbytes 0000 0000h to 0000 FFFFh

384 Kbytes | FFFA 0000h to FFFF FFFFh

256 Kbytes | FFFC 0000h to FFFF FFFFh | 32 Kbytes 0000 0000h to 0000 7FFFh

128 Kbytes | FFFE 0000h to FFFF FFFFh

Note: See Table 1.3 and Table 1.4 List of Products, for the product type name.

Single-chip mode*'
0000 0000h AN
0001 0000h Reserved area”
0008 0000h

Peripheral I/O registers
0010 0000h .

On-chip ROM (E2DataFlash)
0010 2000h
- Reserved area” =
007F CO00h Peripheral I/O registers
007F C500h »
Reserved area”
007F FCOOh Peripheral I/O registers
0080 0000h
= Reserved area” -
FFF8 0000h [ on_chip ROM (program ROM)
FFFF FFFFh (read only)
Note 1.
ROM (bytes)
Capacity Address

Note 3. Reserved areas should not be accessed.

Figure 3.1 Memory Map in Each Operating Mode
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RX230 Group, RX231 Group

3. Address Space

3.2 External Address Space

The external address space is divided into up to four CS areas (CSO to CS3), each corresponding to the CSn# signal
output from a CSn# (n = 0 to 3) pin. Figure 3.2 shows the address ranges corresponding to the individual CS areas (CS0

to CS3) in on-chip ROM disabled extended mode.

CS3 (16 Mbytes)

CS2 (16 Mbytes)

CS1 (16 Mbytes)

CSO0 (16 Mbytes)

0000 0000h RAM
0001 0000h Reserved area™
0008 0000h
Peripheral 1/O registers
0010 0000h
hor Reserved area*' =~
0500 0000h
0500 0000h
05FF FFFFh
0600 0000h
J External address space _J~
~T (CS area) ~T
06FF FFFFh
0700 0000h
0800 0000h -
\\._\
\\~
T~ O7FF FFFFh
Reserved area*'
FF00 0000h FFOO0 0000h
External address space*?
S area)
FFFF FFFFh FFFF FFFFh
Note 1. Reserved areas should not be accessed.
Note 2. The CSO0 area is disabled in on-chip ROM enabled extended mode.
In this mode, the address space for addresses above 1000 0000h is as shown in figure on this
section, Memory Map in Each Operating Mode.

Figure 3.2
(In On-Chip ROM Disabled Extended Mode)

Correspondence between External Address Spaces and CS Areas

R01DS0261EJ0120 Rev.1.20
Sep 28, 2018

RENESAS

Page 40 of 170



RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (11/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 AOC9h  SCI6 12C Mode Register 1 SIMRA1 8 8 2 or 3 PCLKB 2ICLK
0008 AOCAh  SCI6 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2ICLK
0008 AOCBh  SCI6 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2ICLK
0008 AOCCh  SCl6 12C Status Register SISR 8 8 2 or 3 PCLKB 2ICLK
0008 AOCDh  SCI6 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2ICLK
0008 AOCEh  SCI6 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 AOCEh  SCI6 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2ICLK
0008 AOCFh  SCl6 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 AODOh  SCI6 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 AODOh  SCI6 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
0008 AOD1h  SCI6 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2ICLK
0008 AOD2h  SCI6 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2ICLK
0008 A100h  SCI8 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 A101h  SCI8 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2ICLK
0008 A102h  SCI8 Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 A103h  SCI8 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2 ICLK
0008 A104h  SCI8 Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
0008 A105h  SCI8 Receive Data Register RDR 8 8 2 or 3 PCLKB 2 ICLK
0008 A106h  SCI8 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2ICLK
0008 A107h  SCI8 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2ICLK
0008 A108h  SCI8 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
0008 A109h  SCI8 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB 2ICLK
0008 A10Ah  SCI8 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2ICLK
0008 A10Bh  SCI8 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2ICLK
0008 A10Ch  SCI8 12C Status Register SISR 8 8 2 or 3 PCLKB 2ICLK
0008 A10Dh  SCI8 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2ICLK
0008 A10Eh  SCI8 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 A10Eh  SCI8 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2ICLK
0008 A10Fh  SCI8 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A110h SCI8 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 A110h SCI8 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
0008 A111h SCi8 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A112h SCI8 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2ICLK
0008 A120h  SCI9 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 A121h  SCI9 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2ICLK
0008 A122h  SCI9 Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 A123h  SCI9 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2ICLK
0008 A124h  SCI9 Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
0008 A125h  SCI9 Receive Data Register RDR 8 8 2 or 3 PCLKB 2ICLK
0008 A126h  SCI9 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2ICLK
0008 A127h  SCI9 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2ICLK
0008 A128h  SCI9 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
0008 A129h  SCI9 12C Mode Register 1 SIMRA1 8 8 2 or 3 PCLKB 2ICLK
0008 A12Ah  SCI9 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2ICLK
0008 A12Bh  SCI9 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2ICLK
0008 A12Ch  SCI9 12C Status Register SISR 8 8 2 or 3 PCLKB 2ICLK
0008 A12Dh  SCI9 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2ICLK
0008 A12Eh  SCI9 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 A12Eh  SCI9 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2ICLK
0008 A12Fh  SCI9 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A130h  SCI9 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 A130h  SCI9 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (16/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 C023h  PORT3 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 C024h  PORT4 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C025h  PORTS5 Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 C02Ah  PORTA Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C02Bh  PORTB Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 C02Ch PORTC Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C02Dh  PORTD Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 CO2Eh  PORTE Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C031h  PORTH Port Output Data Register PODR 8 8 2 or 3 PCLKB 2ICLK
0008 C032h  PORTJ Port Output Data Register PODR 8 8 2 or 3 PCLKB 2 ICLK
0008 C040h  PORTO Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C041h  PORT1 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C042h  PORT2 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C043h  PORT3 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C044h  PORT4 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C045h  PORT5 Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C04Ah  PORTA Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C04Bh  PORTB Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C04Ch PORTC Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C04Dh  PORTD Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 CO4Eh  PORTE Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 CO51h ~ PORTH Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C052h  PORTJ Port Input Data Register PIDR 8 8 3 or4 PCLKB 3ICLK
0008 C060h  PORTO Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 CO61h  PORT1 Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 C062h  PORT2 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 C063h  PORT3 Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 C064h  PORT4 Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 CO65h  PORT5 Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 CO6Ah  PORTA Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 C06Bh  PORTB Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 CO6Ch PORTC Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 CO6Dh  PORTD Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 CO6Eh  PORTE Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 CO71h  PORTH Port Mode Register PMR 8 8 2 or 3 PCLKB 2ICLK
0008 C072h  PORTJ Port Mode Register PMR 8 8 2 or 3 PCLKB 2 ICLK
0008 C082h  PORT1 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C083h  PORT1 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C084h  PORT2 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C085h  PORT2 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C086h  PORT3 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C087h  PORT3 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 CO8Ah  PORT5 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C08Bh  PORTS Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C094h  PORTA Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C095h  PORTA Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C096h  PORTB Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C097h  PORTB Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C098h  PORTC Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C099h  PORTC Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
0008 C09Ch  PORTE Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB 2ICLK
0008 C09Dh  PORTE Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB 2 ICLK
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RX230 Group, RX231 Group 4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (22/33)

Number of Access Cycles

Module Register Number Access
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 0060h  USBO DCP Control Register DCPCTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0064h  USBO Pipe Window Select Register PIPESEL 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0068h  USBO Pipe Configuration Register PIPECFG 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 006Ch  USBO Pipe Maximum Packet Size Register PIPEMAXP 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 006Eh  USBO Pipe Cycle Control Register PIPEPERI 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0070h  USBO PIPE1 Control Register PIPE1CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0072h  USBO PIPE2 Control Register PIPE2CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0074h  USBO PIPE3 Control Register PIPE3CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0076h  USBO PIPE4 Control Register PIPE4CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0078h  USBO PIPE5 Control Register PIPE5SCTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 007Ah  USBO PIPE6 Control Register PIPE6CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 007Ch  USBO PIPE7 Control Register PIPE7CTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 007Eh  USBO PIPE8 Control Register PIPESCTR 16 16 9 PCLKB Frequency with 1 +9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0080h  USBO PIPE9 Control Register PIPESCTR 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0090h  USBO PIPE1 Transaction Counter Enable Register PIPE1TRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0092h  USBO PIPE1 Transaction Counter Register PIPE1TRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0094h  USBO PIPE2 Transaction Counter Enable Register PIPE2TRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0096h  USBO PIPE2 Transaction Counter Register PIPE2TRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0098h  USBO PIPE3 Transaction Counter Enable Register PIPE3TRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 009Ah  USBO PIPE3 Transaction Counter Register PIPE3TRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 009Ch  USBO PIPE4 Transaction Counter Enable Register PIPE4ATRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 009Eh  USBO PIPE4 Transaction Counter Register PIPE4TRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00AOh  USBO PIPE5 Transaction Counter Enable Register PIPE5STRE 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00A2h  USBO PIPES5 Transaction Counter Register PIPESTRN 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
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RX230 Group, RX231 Group 4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (23/33)

Number of Access Cycles

Module Register Number Access
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
000A 00BOh  USBO BC Control Register 0 USBBCCTRLO 16 16 9 PCLKB Frequency with 1 +9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00CCh  USBO USB Module Control Register UsSBMC 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00DOh  USBO Device Address 0 Configuration Register DEVADDO 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D2h  USBO Device Address 1 Configuration Register DEVADD1 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D4h  USBO Device Address 2 Configuration Register DEVADD2 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D6h  USBO Device Address 3 Configuration Register DEVADD3 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00D8h  USBO Device Address 4 Configuration Register DEVADD4 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 00DAh  USBO Device Address 5 Configuration Register DEVADD5 16 16 9 PCLKB Frequency with 1 + 9
or more x (frequency ratio of
ICLK/PCLKB)*2
000A 0900h  CTSU CTSU Control Register 0 CTSUCRO 8 8 2 or 3 PCLKB 2 ICLK
000A 0901h  CTSU CTSU Control Register 1 CTSUCR1 8 8 2 or 3 PCLKB 2ICLK
000A 0902h  CTSU CTSU Synchronous Noise Reduction Setting Register CTSUSDPRS 8 8 2 or 3 PCLKB 2ICLK
000A 0903h  CTSU CTSU Sensor Stabilization Wait Control Register CTSUSST 8 8 2 or 3 PCLKB 2ICLK
000A 0904h  CTSU CTSU Measurement Channel Register 0 CTSUMCHO 8 8 2 or 3 PCLKB 2ICLK
000A 0905h  CTSU CTSU Measurement Channel Register 1 CTSUMCH1 8 8 2 or 3 PCLKB 2ICLK
000A 0906h  CTSU CTSU Channel Enable Control Register 0 CTSUCHACO 8 8 2 or 3 PCLKB 2ICLK
000A 0907h  CTSU CTSU Channel Enable Control Register 1 CTSUCHAC1 8 8 2 or 3 PCLKB 2ICLK
000A 0908h  CTSU CTSU Channel Enable Control Register 2 CTSUCHAC2 8 8 2 or 3 PCLKB 2ICLK
000A 0909h  CTSU CTSU Channel Enable Control Register 3 CTSUCHAC3 8 8 2 or 3 PCLKB 2ICLK
000A 090Ah  CTSU CTSU Channel Enable Control Register 4 CTSUCHAC4 8 8 2 or 3 PCLKB 2ICLK
000A 090Bh  CTSU CTSU Channel Transmit/Receive Control Register 0 CTSUCHTRCO 8 8 2 or 3 PCLKB 2ICLK
000A 090Ch  CTSU CTSU Channel Transmit/Receive Control Register 1 CTSUCHTRCH1 8 8 2 or 3 PCLKB 2ICLK
000A 090Dh  CTSU CTSU Channel Transmit/Receive Control Register 2 CTSUCHTRC2 8 8 2 or 3 PCLKB 2ICLK
000A 090Eh  CTSU CTSU Channel Transmit/Receive Control Register 3 CTSUCHTRC3 8 8 2 or 3 PCLKB 2ICLK
000A 090Fh  CTSU CTSU Channel Transmit/Receive Control Register 4 CTSUCHTRC4 8 8 2 or 3 PCLKB 2ICLK
000A 0910h  CTSU CTSU High-Pass Noise Reduction Control Register CTSUDCLKC 8 8 2 or 3 PCLKB 2ICLK
000A 0911h  CTSU CTSU Status Register CTSUST 8 8 2 or 3 PCLKB 2 ICLK
000A 0912h  CTSU CTSU High-Pass Noise Reduction Spectrum Diffusion CTSUSSC 16 16 2 or 3 PCLKB 2 ICLK
Control Register
000A 0914h  CTSU CTSU Sensor Offset Register 0 CTSUSO0 16 16 2 or 3 PCLKB 2 ICLK
000A 0916h  CTSU CTSU Sensor Offset Register 1 CTSUSO1 16 16 2 or 3 PCLKB 2ICLK
000A 0918h  CTSU CTSU Sensor Counter CTSUsC 16 16 2 or 3 PCLKB 2 ICLK
000A 091Ah  CTSU CTSU Reference Counter CTSURC 16 16 2 or 3 PCLKB 2ICLK
000A 091Ch  CTSU CTSU Error Status Register CTSUERRS 16 16 2 or 3 PCLKB 2 ICLK
000A 8300h  RSCANO Bit Configuration Register L CFGL 16 16 2 or 3 PCLKB 2ICLK
000A 8302h  RSCANO Bit Configuration Register H CFGH 16 16 2 or 3 PCLKB 2 ICLK
000A 8304h  RSCANO Control Register L CTRL 16 16 2 or 3 PCLKB 2ICLK
000A 8306h  RSCANO Control Register H CTRH 16 16 2 or 3 PCLKB 2 ICLK
000A 8308h  RSCANO Status Register L STSL 16 16 2 or 3 PCLKB 2ICLK
000A 830Ah  RSCANO Status Register H STSH 16 16 2 or 3 PCLKB 2 ICLK
000A 830Ch  RSCANO Error Flag Register L ERFLL 16 16 2 or 3 PCLKB 2ICLK
000A 830Eh  RSCANO Error Flag Register H ERFLH 16 16 2 or 3 PCLKB 2 ICLK
000A 8322h  RSCAN Global Configuration Register L GCFGL 16 16 2 or 3 PCLKB 2ICLK
000A 8324h  RSCAN Global Configuration Register H GCFGH 16 16 2 or 3 PCLKB 2 ICLK
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5. Electrical Characteristics

Table 5.7 DC Characteristics (5)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol T,Yf' Max. | Unit Cor-wl-:ifizns
Supply | High-speed Normal No peripheral ICLK = 54 MHz lcc 6.5 — mA
S1urrent operating mode | operating mode | operation*2 ICLK = 32 MHz 41 —
ICLK = 16 MHz 2.9 —
ICLK = 8 MHz 2.2 —
ICLK = 4 MHz 1.9 —
All peripheral ICLK = 54 MHz*1 265 | —
operation: Normal ICLK = 32 MHz*3 210 —
ICLK = 16 MHz*3 18| —
ICLK = 8 MHz*3 6.6 —
ICLK = 4 MHz*3 42 —
All peripheral ICLK = 54 MHz*11 — | 53.3
operation: Max. ICLK = 32 MHz*3 — | 408
Increase due to PCLKB = 32 MHz — 2
operation of the
Trusted Secure IP
Sleep mode No peripheral ICLK = 54 MHz 3.5 —
operation® ICLK = 32 MHz 24 | —
ICLK = 16 MHz 1.9 —
ICLK = 8 MHz 1.6 —
ICLK = 4 MHz 1.5 —
All peripheral ICLK = 54 MHz*11 134 | —
operation: Normal ICLK = 32 MHz*3 125 —
ICLK = 16 MHz*3 7.3 —
ICLK = 8 MHz*3 4.6 —
ICLK = 4 MHz*3 3.3 —
Deep sleep No peripheral ICLK = 54 MHz 23 —
mode operation*2 ICLK = 32 MHz 151 —
ICLK = 16 MHz 1.3 —
ICLK = 8 MHz 1.2 —
ICLK = 4 MHz 1.1 —
All peripheral ICLK = 54 MHz*11 106 | —
operation: Normal ICLK = 32 MHz*3 9.9 —
ICLK = 16 MHz*3 5.9 —
ICLK = 8 MHz*3 3.8 —
ICLK = 4 MHz*3 27 —
Increase during BGO operation*® 2.5 —
Middle-speed Normal No peripheral ICLK =12 MHz lcc 2.7 — mA
operating mode | operating mode | operation*6 ICLK = 8 MHz 18 —
ICLK = 4 MHz 1.4 —
ICLK = 1 MHz 1.1 —
All peripheral ICLK =12 MHz 9.6 —
operation: Normal*? ICLK = 8 MHz 62 | —
ICLK = 4 MHz 3.8 —
ICLK = 1 MHz 2.3 —
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RX230 Group, RX231 Group 5. Electrical Characteristics

Table 5.13 DC Characteristics (11)
Conditions: 0V <VCC =VCC_USB =AVCC0=<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

ltem Symbol Min. Typ. Max. Unit Test Conditions
Power-on VCC rising | At normal startup*” SrvCC 0.02 — 20 ms/V
gradient During fast startup time*2 0.02 — 2
Voltage monitoring 0 reset 0.02 — —
enabled at startup*3, *4

Note 1. When OFS1.(FASTSTUP, LVDAS) bits are 11b.

Note 2. When OFS1.(FASTSTUP, LVDAS) bits are 01b.

Note 3. When OFS1.LVDAS bit is 0.

Note 4. Turn on the power supply voltage according to the normal startup rising gradient because the settings in the OFS1 register are
not read in boot mode.

Table 5.14 DC Characteristics (12)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

The ripple voltage must meet the allowable ripple frequency f; (ycc) within the range between the VCC upper limit and lower limit.
When VCC change exceeds VCC +10%, the allowable voltage change rising/falling gradient dt/dVCC must be met.

Iltem Symbol Min. Typ. Max. Unit Test Conditions
Allowable ripple frequency fr vee) — — 10 kHz Figure 5.7
Vr (vce) <VCC x 0.2
— — 1 MHz Figure 5.7
Vr (vee) < VCC = 0.08
— — 10 MHz Figure 5.7
Vr (vce) <VCC x 0.06
Allowable voltage change dt/dvCC 1.0 — — ms/V | When VCC change exceeds VCC +10%
rising/falling gradient

\ 4

1/ veo)

vce m Vrvee)

Figure 5.7 Ripple Waveform

Table 5.15 DC Characteristics (13)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T, =-40to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Permissible error of VCL pin external CvcL 1.4 4.7 7.0 uF
capacitance

Note:  The recommended capacitance is 4.7 yF. Variations in connected capacitors should be within the above range.
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Table 5.18 Output Values of Voltage (1)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<2.7V,VSS =AVSS0=VSS_USB=0V, T, =-40to +105°C

ltem Symbol Min. Max. Unit Test Conditions
Output low | All output ports Normal output mode VoL — 0.3 \Y loo =0.5 mA
High-drive output mode — 0.3 loo =1.0 mA
Output high | All output ports | Normal output | Ports 03, 05, 07, Voy |AVCCO0-0.3 — V  |lgy=-0.5mA
mode Ports 40 to 47
Ports other than VCC-0.3 —
above
High-drive output mode VCC-0.3 — lop =-1.0 mA

Table 5.19 Output Values of Voltage (2)
Conditions: 2.7V <VCC =VCC_USB =AVCC0<4.0V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C

Iltem Symbol Min. Max. Unit Test Conditions
Output low | All output ports Normal output mode VoL — 0.5 V loo =1.0 mA
(except for RIIC) High-drive output mode — 0.5 loL =2.0 mA
RIIC pins Standard mode (Normal output — 0.4 lo =3.0 mA
mode)
Fast mode (High-drive output — 0.6 loL =6.0 mA
mode)
Output high | All output ports | Normal output | Ports 03, 05, 07, Voy | AVCCO-0.5 — V. |lgy=-1.0mA
mode Ports 40 to 47
Ports other than VCC -0.5
above
High-drive output mode VCC-0.5 — lop =—2.0mA

Table 5.20 Output Values of Voltage (3)
Conditions: 4.0V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T, =-40to +105°C

Iltem Symbol Min. Max. Unit Test Conditions
Output low | All output ports Normal output mode VoL — 0.8 vV  |loo=2.0mA
(except for RIIC) High-drive output mode — 0.8 loL =4.0 mA
RIIC pins Standard mode(Normal output — 0.4 lo =3.0 mA
mode)
Fast mode (High-drive output — 0.6 loL =6.0 mA
mode)
Output high | All output ports | Normal output | Ports 03, 05, 07, Von | AVCCO0-0.8 — V  |loy=-2.0mA
mode Ports 40 to 47
Ports other than VCC-0.8 —
above
High-drive output mode VCC-0.8 — lop =—4.0mA
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5. Electrical Characteristics

5.3 AC Characteristics
5.3.1 Clock Timing
Table 5.21 Operating Frequency Value (High-Speed Operating Mode)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VREFLO=VSS_USB=0V, T, =-40to +105°C
VCC
ltem Symbol | 1.8V <VCC |2.4V<VCC |2.7V<VCC | When USB | Unit
<24V <27V <55V is in Use*3
Maximum System clock (ICLK) frnax 8 16 54 54 MHz
operating FlashiF clock (FCLK)*!: *2 8 16 32 32
frequency*4
Peripheral module clock (PCLKA) 8 16 54 54
Peripheral module clock (PCLKB) 8 16 32 32
Peripheral module clock (PCLKD) 8 32 54 54
External bus clock (BCLK) 8 16 32 32
BCLK pin output 8 8 16 16
USB clock (UCLK) fusb — — — 48
Note 1. The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When FCLK is in use at below
4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.
Note 2. The frequency accuracy of FCLK must be within +3.5%.
Note 3. The VCC_USB range is 3.0 to 5.5 V when the USB clock is in use.
Note 4. The maximum operating frequency listed above does not include errors of the external oscillator and internal oscillator. For
details on the range for the guaranteed operation, see Table 5.26, Clock Timing.
Table 5.22 Operating Frequency Value (Middle-Speed Operating Mode)
Conditions: 1.8V =<VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VREFL0O=VSS_USB=0V, T, =-40to +105°C
VCC
Item Symbol | 1.8V <VCC |2.4V<VCC |2.7V<VCC | When USB | Unit
<24V <27V <55V is in Use*3
Maximum System clock (ICLK) frmax 8 12 12 12 MHz
operating FlashiF clock (FCLK)*!: *2 8 12 12 12
frequency*4
Peripheral module clock (PCLKA) 8 12 12 12
Peripheral module clock (PCLKB) 8 12 12 12
Peripheral module clock (PCLKD) 8 12 12 12
External bus clock (BCLK) 8 12 12 12
BCLK pin output 8 8 12 12
USB clock (UCLK) fusb — — — 48
Note 1. The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below 4
MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.
Note 2. The frequency accuracy of FCLK must be within £3.5%.
Note 3. The VCC_USB range is 3.0 to 5.5 V when the USB clock is in use.
Note 4. The maximum operating frequency listed above does not include errors of the external oscillator and internal oscillator. For

details on the range for the guaranteed operation, see Table 5.26, Clock Timing.
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CSRWAIT:3
CSWWAIT:3

Twi Twa Tws (Tena) Tend T Th

BCLK _7(_\_ _\_ _\_l_\_7_\_ _\_ _\_ _\_

A23 to AO X X

CS3# to CSO# \ /

RD# (Read) \ /

WRH# (Write) \ /

External wait

twrs|twrn twrs |twrh
| |

WAIT# JN AZ 71 L

Figure 5.42 External Bus Timing/External Wait Control
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5. Electrical Characteristics

Table 5.36 Bus Timing (Multiplex bus) (1)

Conditions: 2.7 V<VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V,
fBCLK = 32 MHz (BCLK pin output frequency < 16 MHz), T, = —40 to +105°C, Vo = VCC % 0.5, Vo, = VCC x 0.5,
loy =-1.0mA, Ig. = 1.0 mA, C,_ = 30 pF, when normal output is selected by the drive capacity control register

Item Symbol Min. Max. Unit Cor-:-;iit)ns
Address delay time taDp — 55 ns Figure 5.43,
Byte control delay time tsco — 55 ns Figure 5.44
CS# delay time tcsp — 55 ns
RD# delay time trRsD — 55 ns
ALE delay time tALED — 55 ns
Read data setup time trRDs 40 — ns
Read data hold time tROH 0 — ns
WR# delay time twrD — 55 ns
Write data delay time twob — 55 ns
Write data hold time twoH 0 — ns
WAIT# setup time twrs 40 — ns Figure 5.42
WAIT# hold time twTH 0 — ns

Table 5.37 Bus Timing (Multiplex bus) (2)

Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V,
fBCLK = 16 MHz (BCLK pin output frequency < 8 MHz), T, = -40 to +105°C, Vo = VCC x 0.5, Vo = VCC x 0.5,
loy =-1.0mA, Ig. = 1.0 mA, C, =30 pF, when normal output is selected by the drive capacity control register

Item Symbol Min. Max. Unit Cor-:-(fifi:)ns
Address delay time tap — 90 ns Figure 5.43,
Byte control delay time tsco — 90 ns Figure 5.44
CS# delay time tcsp — 90 ns
RD# delay time trRsD — 90 ns
ALE delay time tALED — 90 ns
Read data setup time trRDS 60 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 90 ns
Write data delay time twob — 90 ns
Write data hold time twoH 0 — ns
WAIT# setup time twTs 60 — ns Figure 5.42
WAIT# hold time twTH 0 — ns
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5. Electrical Characteristics

Table 5.40 Timing of On-Chip Peripheral Modules (3)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C
ltem Symbol Min. Max. Unit*t c:orT;fitons
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpeye Figure 5.54
SPI SCK clock cycle input (slave) 6 65536 treyc
SCK clock high pulse width tspckwH 0.4 0.6 tspeye
SCK clock low pulse width tspckwL 0.4 0.6 tspeye
SCK clock rise/fall time tspckr tspeks — 20 ns
Data input setup time (master) 2.7 V or above tsy 65 — ns Figure 5.55,
1.8 V or above 95 — Figure 5.56
Data input setup time (slave) 40 —
Data input hold time ty 40 —_ ns
SSL input setup time tLeaD 3 — tspeyc
SSL input hold time tac — tspeye
Data output delay time (master) top — 40 ns
Data output delay time (slave) 2.7V or above — 65
1.8 V or above — 100
Data output hold time (master) 2.7 V or above ton -10 — ns
1.8 V or above -20 —
Data output hold time (slave) -10 —
Data rise/fall time tor tof — 20 ns
SSL input rise/fall time tssip tssif — 20 ns
Slave access time tsa — 6 tpeyc Figure 5.57,
Slave output release time tREL — tpeyc Figure 5.58
Note 1. tpeyc: PCLK cycle
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Observation point

Observation point

USBO_DP USBO_DP
o Y Y
l 200 pFto 3.6V
J;, 50 pF % 600 pF
1.5 kQ
USBO_DM USBO_DM
200 pF to /
50 pF 600 pF
Full-speed (FS) J; Low-speed (LS) % Observation point
Figure 5.66 Test Circuit
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JEITA Package Code RENESAS Code Previous Code MASS[Typ.]
P-LFQFP64-10x10-0.50 PLQPO064KB-C — 0.39
HD
*1 D
48 33
fAn AR AAA AR AR s
49 1 37
= ==
o — T
— —
] = L %
— — o~
*
= ==
o — T
64 =4 )/ = 17 L
A L]
1H HHHHHHHHHHHH@ DN =)
Index area NOTE <
NOTE 3

NOTE)
[] 1 DIMENSIONS "x1" AND “x2" DO NOT INCLUDE MOLD FLASH.
N 2. DIMENSION "«3" DOES NOT INCLUDE TRM OFFSET.
- 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHIN THE HATCHED AREA.
4 CHAMFERS AT CORNERS ARE OPTIONAL: SIZE MAY VARY.
Reference| Bimension in Milimeters
Symbol Min Nom Max
D 9.9 10.0 10.1
E 9.9 10.0 10.1
A2 — 1.4 —
o HD 1.8 12.0 12.2
o (&N
< < /) © 04 HE 1.8 12.0 12.2
_ - \ © A — — 17
77 Al 0.05 — 0.15
< bp 015 | 020 | 027
Lp ¢ | oo 0.20
L1 0 0 0
6
Detail F 0 35 8
[e] | — | 05 | —
X — — 0.08
y e E— 0.08
Lp 0.45 0.6 0.75
L1 — 1.0 —
Figure E 64 -Pin LFQFP (PLQP0064KB-C)
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas.
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as well
as any technical updates that have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

%, The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

%, The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

% The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSI is not guaranteed if they are accessed.

4. Clock Signals
After applying a reset, only release the reset line after the operating clock signal has become stable.
When switching the clock signal during program execution, wait until the target clock signal has
stabilized.

% When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

% The characteristics of Microprocessing unit or Microcontroller unit products in the same group but
having a different part number may differ in terms of the internal memory capacity, layout pattern,
and other factors, which can affect the ranges of electrical characteristics, such as characteristic
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a
product with a different part number, implement a system-evaluation test for the given product.




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and
sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.
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It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third
party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Tel: +886-2-8175-9600, Fax: +886 2-8175-9670
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Renesas Electronics Malaysia Sdn.Bhd.
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